* {Searching PAJ 



1/2 <<— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 0-1 20689 

(43)Date of publication of application : 12.05.1998 



\\j i Jin uvi. 




C07F 7 /Oft 
B01J 31/02 
// C07B 61/00 




(21)Application number 


: 08-274561 


(71)Applicant 


: MITSUI CHEM INC 


(22)Date of filing : 


17.10.1996 


(72)Inventor : 


ISHIKAWA JUNICHI 








INOUE KOJI 








IWATA KEN J I 








FUJIKAKE SHIRO 








rro MASAYOSHI 
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(57)Abstractr 

PROBLEM TO BE SOLVED: To simply produce a 
silicon-based compound and a silicon-based polymer 
comprising industrially useful silylacetylenes in high yield 
by reacting a specific silyl compound with an ethynyl 
compound in the presence of a metallic hydride 
compound catalysL 

SOLUTION: A silyl compound represented by formula I 
[(m) is a positive integer of <3; R is a 1-30C alkyl, 
alkenyl, alkynyl, a (substituted)phenyl or a (substituted) 
naphthyl] (e.g. phenylsilane) is reacted with an ethynyl 
compound represented by formula II [R1 is H, a 1-30C 
alkyl, alkenyl, alkynyl, a (substituted)phenyl or a 
(substituted)naphthyl] (e.g. phenylacetylene) in the 
presence of a metallic hydride (e.g. LiAIH4) to afford the 
objective silicon-based compound composed of 
industrially useful silylacetylenes represented by formula 
III [(i) is a positive integer not larger than (m)]. 
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0. RWK3R»l*6 3 0©TJU*^a, TJV^-A 

m#i *^«2r*-si^R«s^*iiiDr^^or 

= CH RM*^JR^*fcttK3R»l*6 3 0 
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(4) "ca^n^oigLM^or-fe^u^ 

[0018] satoS (5) . Slco* (6) . stc^: 

(7) vimonz^*mtmmt£isr:iz&m*m 
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*8*£L,Tt*, LiH, NaH, KHfc£© 1 ftftSSTC* 
**.m CaH,&^©2iSyB®Bn«**fb^W, B 
H s v A 1 H a fc £<Z> 1 3 ttASTG&^tdttfe toW 
tf6tt£„ Sfc. *A«ii*Jl5ft<*itt«LiBH 
4 , NaBH^ KBH 4 . Ms (BHJ lt Ca (B 
H«) Ba (BHJ 2. St (BH 4 ) Zn (BH 
4 ) I% A 1 (BH 4 ) 3 x L i A 1 H 4 , Na A I H 4 . 
(CH,) 4NBH4, (n-CH,) 4 NBH^W 

tcit&fatUXte. LiBH(C,H,)„ Li BH 
(s-C 4 H 9 ) 3 . KBH (C*H S ) 3 , N a BH (OC 
H 3 ) s , N a BH (OC.H.) 3 , N a BH (OCOC 
H 3 ) j4 NaBHjCN, ( i - C 3 H 7 ) , A 1 H, (i 
~C 4 H,) ,A 1 Ik L i A 1 H, (OC,H s ) 2 , L i 
A1H(0C,H,) „ L i A 1 H (OC (C,H S ) ,) 
3 , L i A 1 H (OC (CH,),),, NaAlH, (O 
CH^HaCH,),, NaAlH, (C,H,) „ SnH 
(n-C«H f ) 3 , SnH (C.H.) 

[0019] R-«~S i H i t*Sh«t/^Ht^*i 

r i -c s cHtf$ ti* **~Mt&m*£m>mit 

h y > ^Jl/>^7>, xf-^>7>, s^x^;l/^^ 
> % hVx.2-)l>is?>, :7xx;p^> v *?:7*x;i/^ 

7U^>7>, x^xj|,>/^> % 2 -yatf^-^ 

(3 ,3 ,3 - h y ^l^a^ntrnO 4~ 

F^7>, hyyf^>->7> 4 j.f+^>7 

[0 02 0] IWftOR^CsCHTftStiSx 

tr> % 1 1 trxjur-fe^ux 

4-x^h^x>. 4-x^.-;l>7-- f J 
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[0021] *«»r»6n£HK5S; ( 1 ) vmztxz 

j^s/y^T-fe^uv, fyx*jus/yjbT-fe*i/>» ? 

>. h'j7xn^vA7-fe^i/>. ^+^ , ;;i'7 
trx;i/ (x^xji/) t t ;;v (x^x 
10 ;t0 ->^>, ^i?^>7>, 2 -/a fxju (x^ 
x^i/> */z?> s •ov^u (x^x^u) ->v>, t-y? 

(x^x;V) 2x^> % (3 ,3 ,3- h y 7 

^n^ntrju) (x^xju) i/^>, 4- (x^xjb 
->y;l/) h;vx> v 4- (x^x;i/^y;i/) 
4- (x*x;U^y;l/) -a, a, a-H/7**ah 
;Vx> v ^ h^^^y^T-fe^UV, ^h^»'J;l/ 

xh^>^»;;v7-b^i/>, -y^-A^y^- i-^pt 
20 > t ^^'jjiz-i-^aex h y ^ y 
~i-:/utr> x x*-;i>2xy;v- 1 -t p lu , > 1 ^x^ 
^y/iz-i-yafx hyx^y^- 1 
b*>, 7 *x;l/i^y i -^nb*>, i?7x^y 

1 - yab*> % h «;7xx;l/^'j;i- l-7 J nt' 
> k ^t*/^i;;i/-i-7*pe> 4 y^jwy*-i 

*JA*frt*Vfr- 1 h'^^> 

y;u- 1 x^u^y^- 1 -zf*>* v>3~* 

)i>is*j;v~ 1 -7?>zs x b y x.? fris vji- 1 

7x^i/ f j;i/"-l~^X P7 i ^'j;i/-- 
30 l-^>, h'j7x--^>y;l'-l-^X ^> 
1 ^3\>v^yji/- 1 -^+^> 1 

^y^;i/i/y;i/- 1 h y^^Ji/^y^- 1 

^^-» % x^jV^yjU- 1 — ^+^>, t^x^;l/-> 
y;l-- 1 -^^^>, h 'jx^k>'J;l/- 1 
> v 7*x;v^y;v- 1 ^.t^^I/ 
- 1 -^^^», h U *7^x;i/*/y;U- 1 -^+ N >>, 
^=^^^^y^~ 1 ~^+-», ^ ^;u*>y ;i/-2 - :/ 
7*>- l - -Y > N v > >^i/->y;u-2 -^t^>- 1 --f 
>. h y y^-;u-> 2 -^-r>- l - -T>. x^;b 
40 ->y;i/- 2 ^t->~ 1 ^x^JV^y^-2 - 
^>-l-^>. h 'Jxf;^>'J^-2-7'f>- 1 

jtXJ|/^y ;U~-2 -7f->- 1 - h'J^x^> 
y - 2 - rf^ls - 1 y ;u - 2 - ^ 

t^>- 1 -^>. y^;v^y^- 1 ,3 

1 ,3 x^u^y^- 1 ,3-^^^ 
^x^^yii/- i ,3-^t>-/>. fyx^ 
ii/^y^- 1 ,3 -y*t^-<>. ^*x;i/^y^- 1 ,3 
50 -r/Zzs-O, isv ix;i/->y 1 ,3 --fZVA 
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;U^ij;U- l ,3 y?;l^y;l, (^^,- 

;u) r-fe^U>. trx C7 xx;l/X5Fx;U) y 

*xju) r-fe^u>, trx (7^^;vxf^ 

^x;U) x^;V>'^>, >>x^;l/v"j;U (7.x^) r 

hU.t^>y;K7x^;l/) 7-fcr^U>. ?*x/u*y 

(7 xx/V) fc^X (:?xx;l,x*x 

;L>) 7sXj^7> t h «; (7^.-;i,x^-ji,) ?xx 

>^ xxjt/^yju (7x^i/) r*fe^u>. 

x;Wy ;V (:?xx,/l<) T*fe^U>. <M i ^;l/t"J;U 
Tiz^U>, ITX (r7xXjl/X?-xjl/) *s 

>. fcTx;t, (7x:*.;l/i^:.JW T T J;l> C? * 

x;Vx^xAO i^>>, ?xx;Wx?*x;l/ (x^xrt/) 
2>v>, 2 fc'xJl/ (7x.-Jl/Xf^) v 

s<>V<< )i> (7x-;vx>^« h i ;7;i/ta 
(7x^x^:*;l/) (3 ,3 ,3 - h 'J 

^;p^n^abvi/) (7xx;bxfx.ji/) 5>>>. 4- 
(7xx;t,x^x^>r;jl/) h^x>, 4- (7x^1/ 
X^x/U^V/U) 4- (7xx;ktfx;k> 

y;l>) - a, a. a - h y b ;Ux> % ^ 

5>V;l/ (7xX;U) T k fe?*U>. i/S Crisis V (7 

xxuo hy^h^^>»;^ (7x^n 

r-fe^ux xh^^vv^ (7x^) r*fe^u>. 

i/xhi-->>>'j;K7xx;i/) T*fe?u>> h y x h * 
t^yji/ (7xx;i/) r-fe^ux ^^ji/^yjvx^x 

WJ^x^x;^^p^t>, ?x 
x;t/^T;;vx^x;l/S/£n^1f > k S/7xx;l/i/iJ^ 

x^xju^^p-^^-y*>, h y ? x^'jji/x*^ 
s^^n^+if>, ^^^v^y-iux^xju^^p^^-y* 

> > 4- (^^;l/>/»j;l/x^x^) h;l/x>, 4- (t> 
y?;l^y ;bx^x;l/) HUx>, 4- (MJ-rf^JUi/ 
y^x^xjt,) h;Ux> v 4 - (7 x xjl,^ ';;t,x^x 
;U) f;Ux>. 4- (^7xr.;k>'J;ki^:vH h;W 
x>, 4- (f^^^'J^x^) h^x>, 
4- (y ^Ji/^y;i/x^x;u) rxy>, 4~ (^y^ 
ju->yjux^x;u) r^y>. 4 (hy^^vjii/ 
x^x;u> rx y >. 4- (7x^y^x?^) 

7-'J> 4 tf* (4-7^7xXjVxfx^) (7 x 
x;U) >"5> v tr* (4-r^7x^x*^I/) 
7xx;k>7>, 4 - (t?:7xXjU*>y;Ux*-x;l,) T 

.-»;>, 4- ( h y7x^'j^x^) rxy 
>. 3- (y^ju^y^x^xju) rxy>. 3 - ( v 
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^^;l/->y;Vx^-x;i/) 7-'J>. 3- <h!M*^V5/ 
>;jl/x^.-;i/) r.-v>, 3- (7x.-;^'J^x?.- 
;p) rxy b* (3-7 5/ 7x-;l/x^) 
(7x-W5/7>, 3- (^7x^>'Jil/X^x 
;V) 7xiJ>, tTX (3-7^7x-Jl/X^W 
7x/»7>, 3- ( V y 7 xxjl/f yj^x^x;!,) 

y <b'^tf *>ns. 
€>^y;wti^<tR i -c = cHr^3n^x^x;wt 

5&T*fcO-Cttft^. Sl£j8jR*ff3E©fiKK:SBIfflUo 

[0 02 3] Mf4CDR 4 _.-S i H B r^5 la^^ y ;Wb 
20 ^tR x -C=CH^mZtl&**~Ml'&W(Di±& 

^x;l/fb^ta 1 00mmo{C>(tU lramol^lOO 

^-C^CHt^hSxfx ;K 1 
OOmmo lKJtUO. 0 0 0 i mm o 1 frh 2 0 0 m 
m o 1 T&2> a 

[0024] W(dr,..-s i H.^sn^^y^Mfc 
^? ^ « r* c s c H*r * ^ n x ^ x ;K 

^<D£EAtti'«:j:»)SBrJE** 1-2 50 kg/cm' 

40 x^;b-^>4f>. ^->^lx>(0J:^^#Si^^b 
^c^^l^, *;x=^l/x-r;K n-^^^x-f-;!/, 
7xv-jK j/7xx;bx-fjk 7*h7t FP^7 
> v tr^ (2-^ h+^x^ 1 ;!/) x— T 

1. 2 ~ fc'X (2 ~^ h+^xh+J/) x£><Z><fc 
O^x-^i/^Mt-^. i/ ; ;DU>^>. ^od^a 

M^JDR^R 1 - C s CHt»3 ti^ x ^-.Mt^ft 1 
50 mmol^ltO, l-40inl«$Un Jfc. 
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SOT. ^«T'*fi^f^L/tfc<D^t^O^$ 

[0 02 5] KJ£SKW:0-2 0 0U J:DS?£b<tt 
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OOHffllsWJBW'C*^. 

[0 0 2 6 ] £0ttt<OflHHtt. SlCKlCfflfc»l«Mld 

^mi^HF, HCL HBr, HK H, S 
0« v HNO s , H,CO s , H 3 P0 4 , HCIO,. H 
,S. H.S0,. H,S J 0 J fti'cDiS^^KHC00 
H. CH.COOH. C,H s COOH. mSLU^<0^m 
Kfc <£ 9 p H 0 -p H 5 ©BttttSSr** C ±&$f& L 
7k<Da«jH«lmmo lKljtfOO. 4m 1-40 0 
m 1 Mffi&*tt\t*tCttr&Wm&&5 wt% 

1 mmo 1 $C*fL>0. lnil-40mltt]^'C4a 

[0 02 7]&Ct. SiH^R^C^CHtS^ 

h**/x*;b) x~7-jtfeJ:0/SfcU:l. 2-fc?x 
(2 h+fxh+f) x*>*j^£l,TBkfc*H 

j6$#^ci(cj:o, (2) t?»s*i4s/yji/7 

[0 0 2 8] #«9J^^rSH»5S ( 2 ) vmZtlZ 

ex ( l ^at^) ->^>. l f 1 
>. trx ( l -7=F~)\s) b V ( i -:/*x 

ju) uv>. l - l -^^», ^(l-^ 

=Hsxju) ->^>, hv (l-^-fexju) ->7>, tr 

r.;l/ifr.jby7>. 1 ,3- 

;U) ix^> % h U xX^x^xjV) h ^ 

4 - vyil/X^— JUHbX>, tfX (4~b>»U 
-fx^x^.-AO S^>. 4-^i;^x^xil/TX'; 
>. fcfX (4-72 -/^xXJUx^xjU) i^>, 3 ~ 



7) 1 0- 1 20689 

12 

->y;i/x^x;i/Txy trx (3-75-/?*^* 
[0029] st£3SS«i*Ea)Sjsess. 

- C s c H t?* 3 ti * x ^ x; W t^B9*J J: 0* tmrC^b & 

&mim\m. zhtctm-c&ztA (2 -y h+^x 

^) x-f;l/feJ:Cf/iJ/dJ:l. 2-ex<2-^h 

fc**j*fx*fe*i/. aB*fctt*^A»«tt<sro*tt 
-r*,, rais;^ tux vmsmm & tcvxtj ? a&k& £ 

[0 0 3 0] S i H 4 ^Oi^$>^^tm^SM^ 

M«^Ox^x;Ht^5l 0 Oninio l &C*fl/0. 0 
0 0 1 mmo 1 ^6 2 0 Ommo l~C<fc£o ^gS^CDtTX 
(2 h+J/X^AO X-^;l/fcJfcOV'$ft:k*l. 2 
-fcTX x*>(D»*Mf*<Dx 
^Ht^ilmmo ItC^tltO. l-20ml#lff 

fctii, 2-tr* (2 h+^xh^» x^>«cd 

(2 KVx^) x-^;l/^fc« 1 . 2 -tr 
30 X (2--* h*^xh**/> x^>tt^«>JB*?g« Ix/t 

[0 0 3 1 ] JEJcSfiKktO-2 0 0 - C, <fc^*f^U<« 
2 0-1 5 0m^. StfcUi^^l-2 5 Okg/c 

tcj: 0 1 ^ 2 0 0 n$m ^» o 

[003 2] *.jSB»©fll««, SflSjRCcHfe 

40 64>*t>&l^HF. HCL HBr» HI, H,S 
0 4 , HN0 3 , H z CO s . H.PO,. HC.IO,, H 
t S, H.SOj, H,S,0,ft4*©lWIMfcBHCOO 
H, CH 3 COOH, C.H.COOH, W»fti*©W« 
iW0pH0-pH5 ©KttttfifrC** Ci««»*l 
*©»ttHllmmolK:MU0. 4ml— 4 00 

iBCPWOR 1 -CsCH-CH3tiSx^x;Uffc^«jl m 
molKj#l/0. 1 m 1— 4 0m lttlx"Cfe< Cttfiff 
50 *blr». 



13 

[0 033]^ R'-S i H^R'-C^Sn^t F 
nzs>)Ml^Vt±-mi& (3) ti$n^^J^r-;Ht 

«K (4) rig^n^DiEb#fi*^r-fer^u>ig 
w*2>„ *§mictov zr*-s iH 2 -R J ra$ft& 

JL?)\,*s~r> % *?X.&fol' s 7> % ~J*^)ltsz> 

r r ;ji/^^>, x^^-;^^>. i - y ;v - 2 - 

1 -2xy^-3 ,3 ,3- h 'r;;^ti"/P^X 4 
-S"JA'hJbx>. 4-S/»;;UX^lx> % 4-^VJl/X 
4 - f 1 ; a. a, a - h 0?)l>* 

C0 034 ] *#MBr«fflr4-«a (3 ) r?i£ft£ 

2 ,7 5 , 1 0 - ^x*-;l>7 

4 1 4 , -^x^;l'b f 7j::-;k tr* (4 
-x^^;l/-7^^;U) 2 ,2-fcfX (p-J,^ 

~)l>7x.^)l) ^P/O, 2,2-tfX (p : 



HC=C 



(8) »B¥ 1 0- 1 2068 9 

14 

*?*~/t/) hi;7;Wa^a/o, trx (4-x^^ju 
7i.-;l/) x-t-;K 2,2-tfX (p -x^-;l/7ci: 
W7*> % 2 .6 -^^;l/t'y>/>, 2,5 
-S?x^Wt7*> t <tW(8) (fci2) 
[0035] 
[fcl2] 

HC = C -(j^^NHCX}-<^^C=CH (ft) 



10 



20 



. ft^: (9) «ti s) 

[0036] 

[fc 13] 

o 



HCSC Xr N ^C N "0~ c ^ CH (9> 



. it^A (1 0) 
[0037] 
Cffc 1 4 ] 
HC=C- 



Ut I 4 ) 



. <t#5£ (11) 
[0038] 
[<tl5] 



N N— tf^l— C = CH 0°) 

o o 

(fcl 5) 




CBCH (11) 



. fc3*K (12) 

[003 9] 



({fcl 6) 



* [fbl 6] 



HC=C 



[0040] *^u-rie>n^7-fef 

*«*«:tt«0iIL*fibWb^C 
( 1 3) (fcl 7) 
[004 1 ] 
[ft] 7] 

H 

— 5I-C=C-C=C— (13) 
H 

, it^ (14) (fbl 8) 
[0 042] 




C=CH (12) 



40 



si-c=c-c=c— 

H 



(14) 



. fc^; (i5) 

[0043] 
[fc 1 9 ] 

CH 3 



(fcl 9) 



— si-c=c-c=c — 

H 



(15) 



50 



% '>'ji/>x^^i/>-i,3-';x-i/>i^i/: 

«fc*« (16) ) (fc2 0) 
[0 04 4] 
[fc2 0] 



(9) 



H 

-si-c=c 

H 



15 

c=c- 



(16) 



zsV l/>J-^U>-i 1 2-7x^l/>x^r_i/>, y 

> UVZjZ (17)) (fb2 1) 
[0 045] 
[fb2 1] 



c=c — 



(17) 



^u>;t*r.u> (ffc** (1 8) ) (ffc2 2) 
[0 046] 
[fb22] 

c=c — 

<t*S(19) Gt23) 

[0047] 
Hb2 3] 

CSC — 



n-9eH,i / 



(19) 



^l/>, fb3*S (2 0) Ub2 4) 
[0 048] 
[<t2 4] 

c=c — 



CF a 

— SI-C=C 
H 



. (2 1) (ft2 5) 

[0049] 
Hb2 5] 

(CHa^CFg f = °~ 



(20) 



(21) 



10 



20 



30 
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[0050] 
[ft2 6] 



CH=CH2 / 
_Sj_C=C— 



. {V&R (2 3) Ub2 7) 
[005 1] 
[ft27] 

CH 2 -CH=CH2 



(22) 



CH 2 -CH=CH2 / 
— Si-C=C— Q 



c=c — 



40 



H 

. <b3*£ (24) Ub28) 
[0 05 2] 
[<b28] 

CH3 



C=C — 



. <t*35 ( 2 5) «b2 9) 
[0 05 3] 
[ft2 9] 

CH=CHa 



— Si-C=C 



C=C— 



. fb3*5$ (26) «fc3 0) 
[0054] 
Hfc3 0] 

c=c — 

CSCH / 
-SHC=C-Q 



. <t*SC (2 7) «b3 1 ) 
[0055] 
[ft3 1 ] 

C=C- 
CH 2 -C=CH _/ 

H 

. <fc^S (2 8) «b3 2) 
[0056] 
[fb3 2] 



(23) 



(24) 



(25) 



(26) 



(27) 



{b3*£ (2 2) «k2 6) 



50 



CIO) 



0-12068 9 



17 
SiH 3 

CSC— 



, <t¥& (29) Ufc33) 
[0057] 
[<fc33] 



Si-C=C— & 




C=C — 



(29) 



. (3 0) (ft3 4) 

[0 05 8] 
[{1:3 4] 



-si-c=c-Q 

OH 



(30) 



. Htt (3 1) «b3 5) 
[0059] 
Ut3 5] 

f 



— &-c=c 



c=c- 



(31) 



. (3 2) ((t3 6) 

CO 0 6 0 ] 
[<t3 6] 



Si-C=C-Q-CH 8 -Q- 

. Ib3*£ (33) «b37) 
[006 1] 
[{b3 7] 

9 



c~c- 



(32) 



— Si— CSC 
H 



CH 3 



C=C- 



(33) 



. ft*S5 (3 4) (fb3 8) 
[0062] 
[(b3 8) 



9 




18 
C=C- 



— Si — C=C 
H 



. it^ (3 5) «fe3 9) 
[0063] 
[<t3 9] 



(34) 



10 



— SI — c=c 
H 



, it^A (3 6) (ft4 0) 
[0064] 
Ut4 0] 



CSC— (35) 



9 




20 



—SI-C=C 
H 



, fL3*£(3 7) Mt4 1) 
[0065] 
Hfc4 1 ] 

r 



c=c — 



(36) 



30 



— Si-C=C— & V- CSC— (37) 
H ^— N 

. <fc¥3£ (3 8) Ub4 2) 
[0066] 
Mt4 2] 



(38) 



40 



— Si-C=C— ^3— C=C — 
H s 

. (b^S; (3 9) <(b4 3) 
[0067] 
Ub4 3] 

— Si-C=C-CH 2 -C=C — 
H 

. (4 0) Mt4 4> 

[0068] 
[fb4 4] 



(39) 



— Si-C=C— — 0~~ c - c — 



(40) 



50 



. it¥ft (4 1 ) <ffc4 5) 
[0 06 9] 
Hfc4 5] 



01) 



— Si-C=C 




19 



C=C- 



CH3 



9 
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20 



(41) 



, {b3*5£ (4 2) «b4 6) 
(007 0] 
Ub4 6] 



ar« t> NHC0 "Cr 

, {t^ (45) «U9> 
[0 07 3] 
UU9] 



C=C— (44) 



ii-C=C 




C=C— 



CH3 



10 



(42) 



. (t^S (4 3) ((b4 7) 
[007 1 ] 
C(b4 7 ] 



, Utt (4 6) (fb5 0) 
[0074] 
Ht5 0] 




3i— CSC 



(43) 



20 



. <fc*SS (4 4) «b4 8) 
[0 0 7 2] 
[fb4 8] 



H 



. it*m (4 7) «fc5 1> 
[0075] 
[fb5 1 ] . 



(46) 



f 3 





, ft** (48) (ft5 2) 
[0 0 7 6 ] 



o 

* [{£5 2] 



(47) 



— Si-CSC 



■Crvp- 




&£TNb&. 40 
[00 7 7 ] Sl£KK«JIRf4«m& a rS«». JSc^S 

2ft£b K u *✓ 'J iWfr&tt <h-fc£ (3) r&<*ft*^ 

je&BOsmm. mmtcjz^mH^^mmom^ * so 



«tt£O*S«:J:0» 5JH8 J: D # V^-Zftf&fllM 

[0 07 8 ] J^OR'-S i H,-R a T^I<*ft£t: K 
D^V;Wb^}t-« (3) raSft£^x^/Mfc 

x.*~Mt&&ii 0 Oram o I K>tfL 1 Ommo \iPh 
I 0 0 Oinmo 1 ~C&* C ftBR-C* t«tt# 

I/O . OOOlmmo l*e>2 0 0mino 



C12) 



21 



[0 07 9 ] Jj^CDR'-S i H,-R 3 tMi3n&t:F 
Uis')Mt^m&tcte--ti$&Z (3) TgtStl*^^.- 
M t&&&m,#<Dm&t<att*: CD £ £ £ I > B BtffcJ&H 

g£Lt>o »UTK k ^>-tf>, MVX>. 
M^WSt^. ^xfj[/X-f;K n -- x~f^k 

Jk 1. 2 -tr* (2 h-tvxf^» x£>0<£ 
0frx~^;U^a&K*\ ^any^x fonWA 
©<fc5tt«^ay>*JSK\ N-^f^fay F>, 

y^;l/*jVAT5 F\ S*,rf*Jl/7-teF7 3 F<D<fc5tt« 
attDP4a>^x^^^Mt^a 1 mm o 1 &C*tLT 0 . 1 

[0 08 0 ] Sl£fflffi«0^2 o o°c. cfcOJrystx w 
2 0-15 O'er;**. JSJ£EE^«^GE, ttfficDl^n 

JMBE (0-250 k j/cid' • G) E&tffSC tifi 

[008 1 ] ZLJ&momMtt. Sl£«fcfil*>«Hl*J6S 30 

WStoft^HF. HC1. HBr, HK H, S 
0 4 . HNO), HaCO,, H 3 P0 4v HC10 tv H 

H„ CHjCOOH, C.HsCOOH, SHKtt £<Z>W» 
MCC^0pHO-pH 5©«ttttffirfc* C 0 
C>. *Om«MJSl mmo.l teStLO. 4ml— 400 
mlT*S. *«K*fcl»fc»tSii«K#5 w t « 40 

ft^ftlmmoltciSLO. lml-4 0ml)JlIUfc 

[0 08 2] lJ^-£mtW8iT£^:cfi!ffir££ 
«S*8«:«^>^>v *v/#>. XfZstc 

ffifflS«I^W)^x^^;Wfc^a 1 mm o 1 tc*f 50 



#^¥1 0-120 68 9 
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0. 3 — 2 0 0ml. £D#£l/<fcn^50m I 
[00831 

3S»«1 

10 0ml ©^7 xRSgdfiStca^S^ 

teJSfM^x^V^VS. 7g (53mmol), 7 
xXibT-fe^U^S. 4g (5 3mmo 1 K tT 
X (2 - ^ F + f x-^JUl 0ml , M$gODL 

i A 1 H« 0 . 1 0 3 fr ( 2 . 7 mm o I ) «ttii*. 

1 2 0-CC2 0«FlBai»«:tf-3/c. EfBflL Kl£»£G 

t7xrjl/X^r.;V C7*xjW 0R*4 2 9O 

>5 3%, 7*^7t^U>5 6%r*^fc. tcDJS 

[oo8 4] mmm2 

[0 08 5] $gffiffi|3 

^CCt- h^>b FP7-» 1 0 m I <£<Dfe<D$k 

[0086] mmm* 

[0 08 7] ftlkffll5 

ftBatiOr Na A I H 4 0. 136g (2. 5 m mo 
I) ^H— CCLrSlfi 

[0 08 8] HffiW6 

WaiiOrL i BH«0. 0 6 6 & (3. 0 mm o 
l) , *©f6(D*fl-»3Q*«i £131— «corKi£*tf 

te. IS*J&* 1 
[0089] HdSHN 1 

7 0ml l/^MK 1 - ^+^> 1 . 64 

g (2 0mmo 1 ) , fflkOT h7t h*0^7>5ra 
1 , «SKOL i A 1 H 4 0. 038g (lmmol)^s 
J:C/JM^CDS i H 4 ^3 0 kg/cm 2 G(8 0mm 
oD^EAl. 1 2 0 Q C-C2 0I^BHB»*1f -ofc. 

L/c Q Wilt 1 1 -^tv>4. 8m 

mo 1 (JR^2 4%K tfX ( I -^*2/— A) 
1. 4mmol (W7») *J»e>4a/c. 
[OO9O]^6fc0«7 



23 



:LrhT^ (2 -J h*£/x*\fl/) x-fvV5m 1 

-pfc. GCtMim, Mibt 1 -t/"JIU- 
1 -^**»6. 2mmo 1 (iR^3 1 %) , £X ( 1 
*/^>2. 2mmo I (ifc^l 1%) # 

too9ii mi&ws 

70m i (omm^^^^^^y x-fruzzs* . 

8g (5 3mmol) , m-^^K>t'>6. 7 
S (53mmo 1) . jgliLt^h^b KP7^>1 

0 ml, WSiltLiAlH 4 0. 100g(2. 6 
mmoD^U 1 2 OTir 2 0B#fg]®#£fTo 

J0tt7 6%, m-^x^^;^>Hf>CDJ^t^«9 2 
^£:?aiK:K7kh^x>2 0m 1 £JJII;*., 

1 &£&BS*i§iBt2 0 m 1 tptCftWtZVtc. 

1 8£Jg8S*i§i£5 m 1 -C ffi&&. *&*5 m 1 ^t* 
fflcr>pH^6Cc^^^r-jft^L^ a CaS0 4 CCJc*)& 
TK^tfo^ 5mniHgt5 2 B^*£$£^£teCtt ' 
l>8. 4g©3i<U^-^f#/c (iR^6 7%) 0 GPC 

!/ * 9 U 2 6 0 0 TNfc o /c 0 

^1 6 0 0<DI&#&#mi/NMR, I RMM&fi ofc 0 
HI* 02, [3 3K:tf y^-CD 1 ?!, 13 C, l9 S i -N 
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* [0 0 9 2] Hi-M^Cppm.OXn,) 3.1(C-C4f), 4.7(S 
ijjj, S.l(SiH). 7.3"-7.9(Fh-H) e 

^C-hMKPPm.CDCI,) 78. 1C-C-CH). S2.4(-C=CH), « 
6.5(Si-C-C-). 107.2CSi-C=C-), 122.7CPh), 128.3— 
135.9(Ph). 

"Si-rWRCppm.axn,) -59.8(-SiH2-Ph), -63.5(>SiH-P 
h). -69.4(>Si<) e 

mCcnf 1 ) 433. 476, 492. 602 . 696. 736. 

796. 844. 948. 1114, 1166, 1264. 1429. 1474. 159 
10 1 2155, 3067, 3290. 

[0 09 3] NMR, I b^^C©^ 1 ;^ 
raEWF 5-345825 (O^Mm 1 V&J&VIt* V V 
-tfflttf 1 ) (7 JC ^;^'Jl/>x^.-l/>-i l 3-7 

*>va mm* y a^is-c £ sci^n 

/Co 

[0 0 9 4] 

^^CfcT^ (2-^ h*^x^;l/> x~t";U 1 0ml£ 
20 *©ffi©^«SB»«8£H— {CUrSl£*tfo 

[0095] 1 0 

^Ji^Si 10 0ml ©//7X«8»*ffll>. ^© 

[0096] 
< t«ll 



mm 
m 


(mmoi) 


mm 


8 






&0 
PESI 1) 


BPES1 2 * 


(%) 


i 


JUA1H» 

2,7 


digiyme 


120X; 


53 


56 


42 


9 


2 


2 


UAIH4 
2.7 


digfyma 


mx 4} 

120«C 


38 


66 


28 


4 


7 


3 


LiAHU 
2.6 


THF 


12Q«C 


54 


81 


18 


1 


15 


4 


2.6 


THF 


80«C 


31 


38 


20 


2 


5 


5 


N&A1H4 
2.5 


dlgtyme 


120°C 


44 


45 


31 


5 


1 


6 


LIBH4 
3.0 


digiyme 




44 


67 


18 


0.5 


» 



; 7i'fr>7>^3mmoU 7x^7*fWy53mmo1 
1)FESI : HZ&ifzkQ*-*W> 2 > BPS1 : t^(7x^*if^VX7i^^y 



[0097] 



[*2 3 



C14) 
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25 



26 



m 


ML 

(mmol) 


mm 




Sic 




Mw 




8 


UA1H 4 
2.6 


THF 


120°C 


76 


92 


2602 


€7 


9 


LiAlH 4 
2.6 


cftgtyme 




45 


70 


1147 


47 


1 0 


UAIH4 

2.0 


(fglyme 




51 


52 


682 


46 



2) Xt^I^^KS&I-TRIS 



[0 0 9 8] 

y ;w b^e? ix^ Mb6/mp 6 5/ y ^ r -fe * u >i t 

2-t^X <2-y h+i-'X x£>£3§!R*r£C 



[01] ^»J8X"^^n^^yv^cr> l H-NMR 
[0 2] ^»M8*CM^nfc^V v^CD X3 C-NMR 
[1^3] H^8-C^^n^c^yv^(D' 9 S i -NM 
20 [04] MMW&V&f£2titc* I h 



[HI] 




0- 1 20 68 9 



[02] 



J 




1 — i — i — i — | — i — i — r-i — | — i — i — i — i — | — r- 
$0 140 130 120 



i — i — i — i i " i " I — i i i 



PPM 



I ' ' ' « f 
110 100 



[S3] 



r 



r j > i t ■ | ■ ■ ■ 1 1 ■ ■ ■■ | ■ » » ■ | ■ ■ ■ ■ f • ■ ■ 1 ■ ' » ' I ' " I 11 ' I ' " ' ■» ! ■■».!■■.■ | 

•ex -o -m -ta -« -w -i -w -w ■** 



1 0- 1 20689 




7 CO h-^-ZHJygiZ 



